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(54) IMAGE FORMING DEVICE AND IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming device and an image forming method which 
assure excellent cleaning property of a latent image 
carrier without lowering image quality and independent of 
using temperature environment even in the image 
forming device using spherical toner, at a low cost. 
SOLUTION: The image forming device is provided with 
an image carriers 10, a latent image forming means 13 
for forming a latent image on a surface of the image 
carrier 10, a developing means 14 for forming a toner 
image by developing the formed latent image by the 
toner, a transfer means 15 for transferring the formed 
toner image onto a transferring body and a cleaning 
means 16 provided with a cleaning blade 19 for removing 
residual toner left on a surface of the image carriers 10 
after transfer. The image forming device and the image 
forming method are distinguished by that the toner 
consists of at least toner particles having average shape 
factor SF within the range of 1 00 to 1 35 and an external 
additive having 50 to 500 nm average grain size and the cleaning blade 
body having >35% impact resilience at 10° C. 
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(57) [Mb] 

mmsw lot. mmtfc i o <r>wm\c 

15^ «£¥«<a»fflfiM*l 0*ffiitf>»S h:J— 

'PK< ti>\ W-Xfi&Vttg&SF&l 0 0-13 5 
0«BBT-*>* h "J— Wrg5 0-5 0 0 nm 

0 °Clc jo 61x3g#t£/j5 3 5 %J^JLJb-Cfo 6 $M£{fcrt> b <C 
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«9IE«ft»»*«>*ffii^jgrii*4xfc hi— 

co«s hi— ^r&^-f 6^ y-^y^^ K£«;ta 

^y--v>/3M^ S:*«IUfclit«fc»*ISil-C*o 

mite hi— 'Pte<±t>* rttt (1) /o 
Wilts f/jUoo-13 soffiiffl-efc* hi— *fe 

SF=100XjiML 2 /4A • • -it ( 1 ) 
ML : hi-Hft^*>l&*t»*ft 

^11^ WB«ftla«p#«>*Blc»rt*Hfc»«:«r hi- 20 

oa«Lt ht-ft^wtss»is^, tufa 

i-^^Xgi:, te¥«o«fit3#:*ffi<z>^9 hi— £ 
? y -xy^i/- K(c J: y -=^xa 

HufEh-i— ^ ria^: (i) 

WHSSF^ 10 0-13 5co(Sffl-eifoS hi— tt 
^-<h, 0-5 0 0 nm^iBJIi:A^ft5, 

hmIs^ y-^v^^fcfctts^ y-^y^u- k 

b afc S i t Srffl* t + 5 HttflJ Jfcfrfls. 
SF=100XttML 2 /4A - • • A ( 1) 
ML: hi— tt^<0»#**ft 
A : hi— ^CO&BMS 

[0 0 0 1 ] 

^ Rfc J: ®{* K H-r h t> co -c *> So 

[0 0 0 2] 40 

mm. n% ttM i> i— egMfc l 

-c*rm»£ ltco hi— -««rje*u ^ hi— «fc*r»s 

IteMUV^ Jo hi— «c9|5^&»;tfc«ffl## 
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[0 0 0 3] r*Lb*K^t*^as hi— *«:lfe*i"<5* 

[0 0 0 4] «FtC7/U^7-a{feJfM«EK 

#ft£LT, hi— <0/M£{fc, »JB<bASit«)e>4xSJ: 9 
£4x6 ht-Ift^K?' hco^fcfc£r[6]-h£-£6r ttf 

[0 0 0 5] L*>Lft#k. Btjj^co J: 5 fc/M£, *Jg«0 
hi— (£TF, rEfc^hi— j t#t6i^fc^.o ) 

U~ Kfir^-Ufc hi— ^fflr«»^Jtt|RUSrS^ftS: 
s^^ft hi— OJBttffljRS 1 2 5 J:0/h*VMatf« 

-c«. y-^v^tt^-fk-r^o * 

fc»«ffi»SFj&Sl 2 5- 1 3 5«)IH©»tt«0 hi— -C 

-*5^l., »Wf*c^ y--v^tt*5gft;i-5«iPi^*> 

[0 0 0 6] lfc:«^y--y^J:it aift«cfflv^ 
hi— <D*£f£#S/h£ < ft5«if»ft:i"*HlBll^*>6o B 

«je^asHtt i o°c- 3 o^csffiwiaSEffiiffl-effiffl Six 

[0 0 0 7] ^y-^y^l/-KS:ffl^fc^y"-^ 
ri^L"C hi— ^titfS^: LT^6fci6, {tfe^<b: = 

5c r^^Psltc^, /hgco hi-— -c*>*itf*S y 
^Mi:HAl J v J t< , ^^^ffitcgALTt hi— 

[0 0 0 8] #*hi— fi, T^hi— ttt® 

it«W/hS< , hi— ^tti&^ic^uriSorv^itfe 
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©«*MJ:4»t8»l<o(ijtt^|cJ:0 h-^- i|ftJfi»fl:<D 

[0009] f:t*ht-^^fci»)«i 
mmmi&£:ftyjjferK m*.&. &mw6 0-1315 /<? 

4 7^«L 4#0B5|Z6 - 1 4 8 9 4 lJHMRft^t-fc^ 

[0 0 10] 4*BB¥0 8- 2 5 4 8 7 3^«-C 

ScSiHTl^iSflftJBjatlSlftlCiSlr^-C, <ht> loco 20 

b 1— & <x^-t z>z.t &mn £ ftx ^ -5 o w icio 

[0011] 3«»l^-^v^iiS«3Kj«JSB-e 
^U^y^U- Kco^ y — ^Vi/^FftSrKih-rSBU 30 

^£4xT^5 (0iJ;i«\ #W?5-1 8 8 6 4 3*^ 
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[0012] *3gWwH«^.«Ett, 

*KC<£fc, TfS5^ (1) t**SjlX3¥i&*ttiB*SF 

rt* 1 0 0 - 1 3 5 (0j£BHT**>6 h^-tt^F-^ , ¥^if^ 
5 0 — 5 0 0 nm^iilll^j^j/j:?), HUffi^ y — = V 
4f^mz1H*-t>fcZ>9 V-~>y-f\s- YtK 1 0°C(ci 

^ ttzfcmwm* 3 5 %jgji±T-*> 5 h K&^t 

SF=100X^ML 2 /4A •••^(1) 

ml : b+-$L*<nli&ttm*:& 
[0 0 13] ^/c, *3BM«)ili«J|gj«*jSfett, 

mxh^x, «reh <tt», -bffl^: (i) 

X^^16¥W»SF/jU 0 0-13 scottBBT* 
ib^f^-^i:, ¥Wi5 0-5 0 0nmWWl 

f^ls-VAK 1 QX;\£&lfZ>&LftW&&3 5%SX±X 

[0014] «swM*5t^r, mmwamt l-c», ^ 
mxfozz. kfjm*ut\ mm? v— u~b*<D 

l$Mftfc^<DWL,^rtmiEk LTti, 9. 8X10- 3 - 
4. 9X10* 2 N/mm(l. 0-5. 0 g f /mm) 

[0 0 15] fjta^ y-^v^'/i^- KfiDWKi: It 

^— 4»co h-^-^coJtffi^: (i) 

[ooi6] g£idi<o#u< , tt^bo^^ h-^— £Jt 

m&vmmMm<D{&\,^mBbi-- ? y--v^^u 
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tm*), ^.tzmmmmKXb-r , \,^\cmtbi—(D& 

[0017] *&m%m±* *IC#JB |>^-C0^ y -~ 
KOR5S#ffi^ 1 0 < Cfi8E*fl=-C3 5%£X 

[0018] 

[0 0 19] < h-^— >*«Wfc*3l^rffifflSixS h-t- 
H6 0 fiJLT, *«WlciefflS*b6 hi—* bi~ 

-km&vxm^btiz** y t(cov>t, 

[0 0 2 0] ( h-*-— *W0 *»Wlc*5V^T«ffl 

h^-- e^tt, ria^ (i) xmzfrz^m&mwms 

100-13 5t"$)^o 
SF= 1 0 0 X ttML 2 /4A • • (1) 

ML : h^H&^jfctt**:* 

A : I^Hft^JftKMS 

[0021] fc*s, ¥«tllts f t b-r- ISfr 

©»*t*SFt±B* (1) Clfci^ottofclt? 

li$j$frii (LuzexMI, («) n uajK) tc>H 
At, 1 0 0«tf> I*-*-— «fr^lo^TflWf£fTfr\ fla^ 

[0022] ±ia¥^«m«: sFam i o o ~ 
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[0023] h^-te^-tt, t^i&mmmtm& 
mbfrbtev, &mci&cxffimm^*<Dm<of&ft&$ 

10 7vU\ 7 V /u&aL<?/u % 7 ? ? V 7? 

ggni^^yu^ ; \^^ f V7 f^x-r^ s t'^/Um^yWrti 

— 7VK f ^/u^^/u^i— r/^o tr= yum— x/i^S. 
f&mfflWibLXte. Tjfyx^wv. ^^uv-r^yyu 

#*v»jb, >-y ^-vwjjg, ^y7; K» JEttai; 

[0 0 2 4] h-^- tt^»&*J^UXtt, -^^^>f 

7x7^ bm<om&B* ^-^7^, r^y 

, ri^yt'f/H/yK, ^yy 
c , yf uy^-^py K, 7?ui/7 — 
SO -77*>{ l^y-v^^-y-w- ylz-f-fy y 
^, p — X^Ot^K C. I. t°^^>-h-^^K4 
8 : 1 , C. I . fc^> • l/y Kl 2 2, C. I . 
t 0 ^7< >h • K5 7 : 1, C. I . t°^^ > b • >f 
^o-97, C. I. V h • ^o— 1 7 , C. 

I . fcf^ y)-^xa^74 4 C. I . t°^> V h • 
^^n— 180, C. I. \ftftlsb ■ y/U— 1 5 : 
1 , C. I . V h • y/U- 1 5 : 3*&ft*tt3te 

[0 0 2 5] l^-ffiT-tc^W^^rSC^^x-tSPIliM 
^0 SiiiLTH, te^yxfuy, {g^yT'atV 

V y 2 7*t&tt&W£h<Db Lt^tSl^^tt 
60 

[0 0 2 61 ffc, b1--$L*\Z.l^ fcrniZfoCXfirW, 

mmn\&w&M£t\,xh£i<\ mmmmmb^x^ 
50 x bi—%L*zm*&'tz>m&. <4*y%LBt(Dfflmbm7k 
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[0027] **wicttffl-e* 6 h^-^fi, tttttt 
[0 0 2 8] *«Wl:^L<«ffl-CS5 

[0 0 2 9] (*Ki6»J) *3SWoiii«^.KR*s«tU 5 iB 

lltLt, 5 0-5 0 0 nm(^Iit^5W^ ht 

[0 0 3 0] ^i^tf&'fl 5 0-5 0 0 n m^Sfc^g: ffi 
0, ifcjffilt^ y^-v^u-- K<0:*yS*jte«» 



(5) «BB 2002-72804 

[0 0 3 1 ] *mfti&M(D¥®%t.mi 50nmJ:D t>/h 

ftv\ *«^8S»l©¥*9*ia4:L-Ctt, 80-30 On 
[0 0 3 2] *«^HB*J<35Jt«t UTH, 1. 3-1. 

JtS/jS l . 3 J: 9 /h $ < ft 5 * , *«*ffi»l0>«fc#1R 

[0033] *a^as»if±, *^t**>* r t u 

M.kXtbZZ.tmi-l£ls< , 0. 8W±t^6ri:/j^ 

[0 0 3 4] M^SJiaaa^ll, ^a^tRMASJ: 
0*»tkK:jSvMa^iS|<«»Stt5i:#^?>*L5. ^ 

X0. 2 2^TT^6r^^U\ 

[0035] *«*Ba(<0^fr*£ iti±, hi—m* 

lOOllftl^LO. 5-5»*ttti-Sr^dSff* 
L<, 1 -3lt^it6r fci«J: 9#*Hr\ 0. 5 

a; fia*« -c ^ 5 1 mm hi- - ^> * y - =■ > ^iri _b^j 

*ix j e*t#*L< ftv^ 0 
[0 0 3 6] M^SsSKoTOi: LTfi, ±IB^(Z)1> 

<d x fotutm^mfe z ttft , ¥f\cisv*fr&^t% 

[0 0 3 7] -B»47a-AKVy*tt % itfi2. 2 
50 T'fe«9, ^W*Ct«>:5 0 nm^jRigi^^pglf-efc 
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(itS4. 2, ®#T^2. 6) , T^^-t (Jfcfi 
4.0, ®*f*l. 8) , gtffc3Efe v (itfi 5. 6, ffljf 

m2. o) Sr^tf v^*LfcJfcft#i* 
i/-A&l5k&titolz&mrr& «t 9 tt&«r 5 0 n ini: 

[0038] *«*ias#ji L-cffaft^y*. wzit* 
i. 3~i. 9t*»»*»»o5/y^tt, a*fe-e*>s 

JtatBart-arta^frc**, ->y #<ottatt\ y 
ry^r, T/v^-yu, TkGofiftjt, sisjais. mi* 

[0 0 3 9] A#tt*vy#0»»:frS=i: Ltf±, 

Scv-y £#-c#<&. ^/crcoj: 9t-#bHfc 
v- y * $r^s±saco*p < y/uy^*^ «t 3 ^mzno x 

[0 0 4 0] lB'/7yft**ll±, *MT^6t^^ 

KRaS iX4- a (iW, a lio- 3coSE*rCifeg , R 

f/l/y^Dni/7>, |>ij>f/^nn>'7> > 7 :x ^ 
/U h y ^ n n ^x^^ a u V, fh 

77« b*->iS7>* ^^F!)n^r^>7^ v?^^ 
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jisitjL b^-y-yy y, 7x^;u hU> V^r-y-yy >\ i> 
7 3L~jv-yy> V^-yyyy^ y~ Vy^- V^ryyy > ^ * 
3-/1, |>yx V^isi/yy, i/Jy^/Ui?*. V^iyiyyy^ 
7 x.—)VY y ^ h ^ryy7 ^ y7x^/Uv?x h^rt'v' 
7>, yy^vu- h y h^>7V, f^h!J> h 
^r>">7A ^*1^^/l'V f v'7lf >\ N, O— ( fcf * 

hy^f/uvy/P) TirhTSK, N, N — 1*>^ (hy 
^^/U->yyU) [>l/7, tert-yf/^Wo 
P77V, h y ^ D D V7 V, b*— /H-y^h^r 

/o v'v'^v, t^/uhyxi^^y^y, v-^^^y^ 

^P^hy^F^7>, P- (3, 4— 3i 

^yvK^^Dt>i>y^ ^yy7v, Y-^yv 

K^-^^p tvu^ ^-jWzz- b^y-yyy^ y -ttviiy* 
hT'pf^hy^ b*isis7>* y uay°ut°/ub 

[0041] ±e»*fb»a*jt itii, »ic»*L< 

Ji, b*isi/?>. ^**y*7-)^y-yy*r 

20 >\ ^f/H^y^ b*isis?f* 4 y^Jisbl) * b* 
*y*yy y. ?is/i>b!)* b*isis7 >m&mif btcZo 
[0 0 4 2] #«n^MKdcKUb k J:0 5 H«Bdt*iSfe 

[0 0 4 3] ht-fcttS^6/J«<Oj!»ft*fti: 
77, $Hb^V, ^-^v^y^A, 

[0 0 4 4] h^h- 5ft/Wl«) 
iiib^i^^Wi: UTH 5 0nm*»i:t5: 
t^W*L<, 5-3 0 nm^J&ffl^-rSw^J: 9 $T- 

mft^fw^-u-c, o. 3-3. osft^co^ia^-r^r 
kt>m$. bv\ 

[0045] (**yr) iiah^-^^cffifflstL^ 

50 h^O^tt^M ; 7^y4 h, h«<o«tt» 
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-5 0 0 /i m(DWmX*&>*) s b< f*3 0-1 0 0ii 

[0 0 4 6] £fc, rilb^^rtyni ffirBfcfeSrfi-^- 

/K ^yi&ffctf^/K *°y fcf 
— /K Ttfy tfn/nn — -ryK ^y tf~/l^ JfiftC 

^/^Sit^/^i^ft, ^^uv-r^yyu^m 
[oo47] y r©^w«ffiic«jiBaM*»rici- 

£S Wife, «W*litcaE«ji^ffl»fKS:PAf|l--5^7 p 
[0 0 4 8] ^Mm^, ffifS h-j— ±ib*-v y 

=*rir y T= 1 : 100 — 30 : 10 Ogffi^ffiit*) 
9 , «fc 0 fiF* L<li3 : 100-2 0 : 1 0 0 Sffitf><6 

[0 0 4 9] <^ y — ~^s>frf K>*^BWJC*5V^T 

ftffl$w^y-^y^i/-K C£at\ r^co^y 

*s tt S 3 5 %» J:-e* 5 3¥flEfM> <b & 5 t (O 
X$hZ> 0 R3W4ftwi 0t;H*5itSK*»tti: ttli, 
4 0%^JiT-£>-5d£/jS#£ LV\ 
[0 0 5 0] 3c?# h^-*:ffiv^»^ ffiifia*fl=TK 

^ttsrsaatcas t) $^ttwt6 r * ttiajt-cifea. 

*»Wf±, * y^y^yi/- Kcoffi?fi dot) fc*5 
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[0 0 5 1 ] <&J£<D? y-^y^u- KSrfllrt-rsW 
il0lC-4 0 < C©ttffl'C, 3 5%^Mri^I 

i:*^3H4tl#f5t<Ot^^ l otlcifctt* 
^ ? #f£/j>3 5%J^±*C^4x{i\ ri 0°C<O$i 

[0 0 5 2] ±BKWM&<DM;frfateM7£Xmit. J I 
S K 6 2 5 5Mffi^AsRXfit&y$M&^^<OR5&Wi&^ 

mj£&mfe0k<*<omLik\£te<>x\<^z>£ ?ic 

RififfiT (1 0 < C^*tSS38#ttSriW^i-'5»^lc 
tt, 1 0°C^itT) fc* 1fy^^+5>icttILtio< 

[0 0 5 3] hmIB^ Kii, {ftfifiFft:^ 

[0 0 5 4]«t^y-=y^i/-Kii -i& u ict 

30 T^, — JISICI. 5-2. 5mm^^P)W^, » 
JKHl. 8 — 2. 2mrnOPfl^P>illR*4xS, «Fa& 

co^ y — - ^if-f K«>a*« y — v~ 

>y Vn<DiiLmt<Dm<D$:£ (H3 1 JC^ft ^> L i ) ) t L 
-CI*, -KMC 5-1 5mm<Dm*bmVl£t^ $f^L< 

^o [0055] ^oo^ y-^y^i/- K^fli it 

m*tew&fc&m^z>zt&X'%z 0 

[0 0 5 6] Tjfy ^i/^ Ltii, -^{d^ y 

^7*- h <t ^ y ^-/^ ct o^#a****-fb** t CO 

6 0 rnti, /fyt-/^<i:lT, jKy^DtVy^ 
y^^/u, ^yf h7^f wv^y ^-^w^yx- 
50 xA^zKy /u^, 7^- h^^y /u. TKy^ 
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7*7? *\ujk7&)) a-— #y j.^^y^- 
-bf&5rki,x x i>yi/y^ym-h, 4, 4' 
y ^zc^yuzKy ^ y i/T*— K h/Kyy^ yvr 

*.T. rr£coMl*9lcftAU KflHftS*fc«, flit fit? 

Tfi, iiffl", l, 4 -r^^v ; ^-~-/^coz:(iiiir/U'^-- 
l> y p< ^-d— /i^oy^ x^^y ^ y 

[0057] <m&Mf&mtt.#&xfimi&Bi£%m>ik 

[0 0 5 8] i-ftfet^JgWioBlftJBricSSKWL, ^ y - 
<DX$>Z> 0 

[0059] mtmj£<D? D^y^^- b*<ommn 

ft— tf)|f Lotj-^EE^ tttt, 9. 8X1 0' 3 ~4. 9 
X 1 0- 2 N/mm ( 1 . 0 — 5. 0 g f /mm) T?*>6 
:i«L<, £<bi-3. 9X10- 2 ~4. 9X10 
" 2 N/mm (4. 0 — 5. Ogf/rnm) CQjgJfLotf 

*E-ct>ttffli-Sw k&xzzo ? y— ^v^^u- k 

bott^/E^9. 8 X 1 0- 3 N/mm ( 1 . Ogf 

/mm) J:0 1>/h£vM»£>lcW\ 

D££§£^<fo9 , 4. 9 X 1 0" 2 N/mni (5. Ogf 40 
/mm) £9 {fcfiftftWfcflS&fSotf 

[0060] Mia^c^^ y--v^u~ kca 

? — - K<C«»* (Hl»-*5rt5d) ) £ 

LTfi, — JKt£tt«X.&V\&S, 0. 8—1. 6mmM 
^f^It^K, 1. 0-1. 4mmgS^f5 
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? y \s- Ft ft (ianc*5ftse) ) 

^LTfi. -l!c(j:fi^^/j\ 18-28° gfflfci" 
[0 0 6 1] *«W<OW«*|«iSIHCoir^T, IHS^ifl 

-«-e*>s«^*jisgiiS:^i-«a»Bia"c*>s. m2 
«#a> 1 ^m^i 1 \cmjE£Wi)vtz>fcfr<Dm 

9KJ:«9«^*ffi3teftl 0^ 

is©se h ^ y - ^^i/s y — ~ 

Sr»*i--5H5«S1 7£, «(g^#2 0«ffiKHE^S*t 
fc h^-l(«&lft^J:U5/*fcttffiA«KiJ:?)«*-r5 
JEfSl Sk. SrttS. 
[0 0 6 2] i2{^ftSt^Iijtfl:i 0C0±^ 

if±. Mi 2rt»b0H&Sir,a«BEfc:J: 

DfWM-s. muti iam *«-cii, 

[0 0 6 3] ^rcofill,, B{ftA*S 1 

3 , 1 4 , ($a^^^) 1 

5, |«17, ^*^18<OlS^(i, *»Wt*5V^ 

&teto<D&b®zm&&z<D&&mm^zz.k&xz 

[0 0 6 4] H 2 ©Ig^S-Stt^fflV^-C, *!6W^i® 
««**feSr»W-r6 0 («ifit**l=) 1 

5 (»Mfiici8) 0 a^-¥K«ss*# 1 0 (Dmm^Bf& 
m) o m+^mmmti o<D^m\c&f&£fttz.b+-m 

1 5 t^P B 1fc»ji$n^:«*S^ft:2 0^®JC^ 
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fc^ y—~^?m (*y--v^¥if£) i6{a«5»^ 
[oo65] *&ftmm&, h^-- tt-T-*BS»c«i*sn 

ft*® <£> H * - ^ K J: o X te, ^Ico^fi 
±-t%tzitj\^ imV&M&IM ?^Xi£Mh L< teWrfc 

So 

[oo6 6j &;fe\ timmnf&v-i tt±, 

£ ft ft v vftjfre fc o T , it fift ffrfc $ 

?JM£ft£ h-^-Hflfet btli, * y-^y^i/- K 
>-e*#ttf J: < , ^Bfl^ I — viHt, 

[0 0 6 7 ] 

[0 0 6 8] [fttt(?5ffli]3t*ffi] h-^— <0|ft**«)«-* 

[0069] <^^i(7)itmsy^>/U'i/-vv L y ^itmm 

&ffl^J IS K0061C05-2- ltC^'^LXJtS 

( 1 ) /Uv'irX y JcJtfijffiMfa 2 5 0ml <D^/i^T^ 
^-A'SrAft* *~*;&*asBffi9fl)teBK< 6 

(2) JtfiJfc£im*«tC»U »2 0. 0±0. 
T-jEfflfCig^S (K*ft«?»«tt0. 0 2 5ml £ f 

6) o 

(3) S*»£*J 100gi0t^ -e<oJt4£:W£l- 
•5o 



(9) ^P,B 200 2- 72804 

76 

(4) *9lRofc»t»S:lt*JKk:A*La*»< 0 

(5) lfcSJfcS:ai&*«fc:»U »2 0. 0±0. 

T*EfiSKlK^®5 (K^»5»ffttO. 0 2 5m li: "T 

6) O 

(6) 33c^J:f9itSS:»ffli-5o 
D = W/ (L2-L0 • • -5£A 
S = D/0. 9 9 8 2 • • - 5£B 

[0 0 7 0] ±f£^A^i:^B^, Dtt**»©«flE (2 
70 0 C C) (g/cm 3 ) , SttK3H-«)itS (2 0t) . W 
tiist^ito^^tt^Sffl (g) , LittW»£JtgJK«cA 
ft&ifiiO^-X %*<nU?* (20t) (ml) % L2« 
K»«:JtlC«*CAnfcafl!>7«— (2 or) 

(ml) , 0. 9 9 8 2f*2 0 ^ &7k<O^Jg (g 

/ c rn 3 ) *C*>5o 

[0 0 7 1 ] <ftmm<n-fc&*1&&&Ttt<oMmm* 

1 BA LA- 9 1 0) Sfffl^T, ^ISsflJO— 2fcttT-S 

20 [0 0 7 2] <^»9Je0B|c^fbK>^?fe»|O«?g-fbK 
HWadell ^WM^lfflt, i^T^^; 
(2) fC^DTimUfCo 

Mmti&v=s i /s - • -a (2) 

±aa^: (2) s' *«ioifc^iHc(waisr*-r 

jtfts«8U£»Ks s- 1 o om&m^xmfetsfcZB 

[0073] < h ^—tt^«)¥«^«»a: SF>ht- 
30 ^©wtHtsFit h^-s-^v^y y^ir 
mmmmwi (l u z e x 1 1 u am 
al, \ o om<ohi-—u+\c^^xm%T$:ft^. 

*5«fcD5fiJ»iS«[^b, ffl^co h^-tt^C5±ia* (l) 
[0 0 7 4] <^ y-^y^i/- K(D^5^t4>^ y 

-^>77ls-Y(D&mmVt. J IS K6 2 5 5AD 
^0 y-ny^yu-K^l 0t, 2 3°C, 4 0°CCO##[1 

[0 0 7 5] [*:-fe^^JOM84] 

(a) ^¥^»>-y^A69P^ 
✓/^/uft-ewbixfc^y *3/;hchmd s (— ^r-y*^ 

^-/u^v-^if v) *Q.ffiS:m\ ft*, t&#i*Sr irtcj; 
•9 , Jtfi 1 . 5 0, m&imw = 0 . 85, WttiMS 
D50= 1 3 5 nm (l^li= 2 9 n m< Dso X 0. 2 

2 = 2 9. 7 nm) ^)^*^fC'>y ^A$:#fc 0 
50 [0 0 7 6] (B) a^^ft'>y^B<Z)||jH 
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i$V=0. 9 0, ¥#J#^H2D50 = 8 0 nm (^^Pflll 
= 13 nm<D50 X 0. 2 2 = 1 7. 6 n m) 

[0 0 7 7] (C) W^>y^C(DM 

v\ ft*. t»#t6r <blcJ: «9 , tfcSi. 5 0, #»fb 
iS¥= 0 . 7 0, 5pJ&tt-?fiD60 = 1 0 0 n m (^^{i 
H= 4 0 n m > D50 X 0 . 2 2 = 2 2 n in) (DtifcM&ft 

[0 0 7 8] (D) *JB*»«5/ y # DcOfSS! 

Hi. 30, f&Bik&V = 0 . 70, ^^T-flD50 = 
lOOnm (a?BS=2Onm<D50XO. 2 2 = 2 

2 n m) (DtiLM&WI&i/ V JJ D £#fc 0 

[0 0 7 9] (E) «»*»»^y*E©H« 

->7^1^m\ ft*. «9, its 

1. 9 0, *JgfbflEV = 0. 6 0, ¥^^1D50=2 
OOnm (i$lli=4Onm<D50XO. 2 2 = 4 4 
nm) ©WMV^ESrUfco 

[0 0 8 0] (F) ta- i^Kv-y^ 
iff^co t a — A K'>!J^RX5 0 (B^TxD^fi 
H) SrffljBcbfco Kta-A Kvy^Fti, itS2. 

2, Efalj^fcfiT = 0 . 5 8, TOt^flD50 = 4 0 nm 
(&MiB^= 2 0 nm>D50 X 0. 2 2 = 8. 8 n m) 

[0 0 8 1 ] (G) V!J3-yttWT- 

1. 3 2, WbH?=0. 9 0, ¥^fe^D50 = 6 
OOnm (Wif=l 0Onm<D50XO. 2 2=1 

3 2 nm) T*$?ofc 0 

[0 0 8 2] [ h^-«^<£>«j&] 

a) MJli^tefK^USK 
<»K»«* (l) 

• *J-U>- 3 7 0 g 

• n - zf^)VT 30g 

• r ^ y /U« 8 g 

• Kf^/ ^^-sh— 2 4 g 

• m^itmm 4 g 

[0 0 8 3] &±<D&ft&&&VXmffi^tii><D$: > ft 

4*>-®iRmmV£ffl (y-ztf-/u4 0 0 : HfiMtoS 
TO) ») 6 g *5J:t/r=^-^^ffifStt9l 
s c : JS-X3SBHR TO) H) lOgH 5 

5 0 gl^fiipLfcT&TfctC, ^^Xn^X'fLf^tfe^i^, 
*A4 g^t§ft|Lfc-f xJ-^&TkS 0 g£r&ALfc 0 g 
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^^fLftS^^a^bfCo ^-^m, ¥^it^l 5 5 
nm-C£>9, ^7^W,Tg = 5 9 0 C, ll^^^T- 

imw= 1200 o<Dmm&*&ftmzftizm%ftttLi& 

(1) 

[0 0 8 4] <mm&ffl6i (2) £>mh> 

• ^fuy 2 8 0 g 

• n - y^/UT * yu-l 1 2 0 g 

/a . y 8 g 

[0 0 8 5] JSt±fl5rt»«:»^U-C*»Lfct<Z>S:, IN 
TO) SI) 6gfcJ:(/7^tyflWI^I (WV 

S C : Jg-XmSim TO) Si) 1 2 g W ^V^Sl7k5 
5 0 g :7 7* = *^fUfc#R$*tt\ 

* a 3 g zmmistcj s o g ufc 0 m. 

mi* 7 O^ClCftSS-C^ /^<^"CJ!IPJRU, 5H*B8-t<£> 

nm-CfcO, ^7^MTg = 5 3 P C, 

ftMw= 5 5 0 0 0 0<Dffim&*frftWL$fttzmn%ftW<. 

K (2) iJUblifc. 

[0 0 8 6] b ) *&#J#fttt<PMH 
<#fe*l#tt« (1) <£>PSI> 

•^/-^y^y^ (*-^/WL : hSI) • • 

• • • 5 0 g 

. ; =i^vttlf®ffitt»J (/ =^-^4 0 0 : HEMfc/£ 
TO) SI) 5 g 
30 • ^^SSlfek 2 0 0 g 

7^7^7>T50 : I KAthSD £r^T 1 O^Pfl^ 

^7^) ^tt^3ftS»*S*b*l*fe«l4>1RK (1) £P 

[0087] (2) <omm:> 

• (C. I . Ti/y K • 15:3) • 
.... 7 0 g 

• /^^-^ttJfBSttSU (/~#-A-4 0 0 : H^ftric 
40 TO) SI) 5 g 

• ^^"V^filTK 2 0 0 g 

7^7^^T50: IKAW Sr^T 1 0#PiU# 
it, «W2 5 0 nmt^6ife|l (^7^1 

©tt^As»«**Lfc#ft«i»»« (2) zmmi, 

[0 0 8 8] <3fffe9J»»iR (3) <7)PS£> 
• -7if>-^M» (C. I . T^yK' l^y K122) • 
.... 7 0 g 
50 • / =.*Vtt#iBSttffl (y ^^"^4 0 0 : 
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«*>»)■ 5 g 

• -r^-^^«i7K 2 o o g 

7^7^^T50 : I KA|i© 1 O^Pwl^ 

mm) <D&*&ftM£htzm&mft\&m o> &sja»L 
fc. 

[0 0 8 9] .(4) <OWK> 

. xfain— m& (C. I . 7'>^K^xd-180) 

1 0 0 g 

• (y-7K-/u4 o o : 

(AO «) 5 g 

• -Ya-^Xft* 20 0 g 

7^7^^T50: I KAffS) S:fflK10M» 
ifcL, ¥^&T-fl^2 5 0 nm-Cfc$*fiSI (-f«- 

«») <o«r^^-Rsti^«fe9i»«S[f« (4) zmmi, 
[0090] c ) msm#tem<om» 

' s<5 7 4>V * (HNP 0 19 0: B 
(80 SSL M&8 5°C) 5 0 g 

(ttc) R) 5 g 

is-tJif— (^h7^7y^^T50: I KAttB) 

-t^WIL, spJStta^S 5 0nm-C*>«»5!ff]«[ 
■7-*s^*$^HIM»l^«?S (l) SrWRLfco 
[0 0 9 1 ] d) ht-ttf©Ml 

• «Mi§#1BciS (1) I20g 

(2) 80 g 

•*fe»J»«iR (1) - (4) 0Hv«t*> 2 

0 0 g 

• REffia-ftffi ( l ) • • • • • 4 0 g 

• *^^^ttlHSStt»] (i^^y-y^B 50:H 
«*) CI) 1 . 5 g 

[0 0 9 2] £JLk<E>j£#&, ^LM^^^S^^* 
3*-C**^^1f— (^h7^7y^^T50 : I 

fc 0 4 5*0-02 o^mRttufcaL itrnmrnxmrnt- 
tzt^z. ^mw&frm 4 . o u mt'fo 6 whtt^ds^ 

JB*WIStt^»««tU-C»ffi»ttM (1) SrBK^fc 
6 0 giitoJLfCo ^:LX>fJPllftffi^--f^^^^?aiS^5 0 

[0 0 9 3] $ b»C±fa»fflgM#«:$tf^»T«tc:, T~ 



(11) m% 2002-7 2 804 

[0 0 9 4] (b-tSL^m) ±E#S^*5^^T, *fe 
»J#»J« (1) $rfflV>T#bttfc h^— StT-^tt, 
WtSF=118. 5, #a¥#*M£D50=5. 2 

(2) ^ffl^T^ktifc ht-gf^7yn, ¥J^tfc 

MS F= 1 1 9, {£ff¥i^f!D50= 5. 4^mtfc 
ofc e 

ffi (3) &m^xnbhtchi--m.^i*>'?tes w-m 

WtSF=12 0. 5, *« 5 F^a^D50 = 5. 5 

( h^H&T-f xp-) ±E^ffiH*3V^-c, *fe9J»» 
20 ?6 (4) *fflt^-C»b*ifc h^— Ifit^-f tt, 

»tt»»s f = 1 2 0, mn^m^osQ = 5. 3 M m 

[0 0 9 5] Oir y T<Z>Kig] 

•7x7-YhW BHIWSI: 5 0 Mm) • • • • 

• 100S 

. |. ;px V 1 4 £fl 

• ^ y h^fi^ft: (J*#Jt : 9 0/ 
10) 2a 

•^7-^7^ (R 3 3 0:^r-V/f^httl) ■• 
30 • • • 0. 2£fl 

?-7-&m^X 1 0 S*r*«»S:HH! 

[0 0 9 6] y-nv>/yw-K] **j*ffU3j:t* 
40 fCo 

[0 0 9 7] [^jftM 1 ] h -J— h tfc^^ 

(D^rtL^Hl 0 0§|5{c, *JB^tti/!; ^A$r3$P, — 

^KSrttofc^, v-y* (TS 7 2 0:^-^7MiI 
(¥TOId50=l 2nm) ) ^ 1 gMflX., ^i§2 0m 
/sde5^f|/l/yK^m\ 4 

5^i:Htjfe^-v y r 1 o oan^v-^uy^ 

50 fflVM0rpm"C2 0»W«l*U 1 7 7 /iffi(Di@(D 
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[0 0 9 8] g±i?o >;/^*§$D o cucolorl2 
5 0 =in hoy^fbfttlP-^nf 

fctf#ff«s> h<k Lfcefcifi«*rffl<'\ gHfe«tcilMa4 
fe^lMI^Alt, ^ y— ^v^tt^fMKSrtTo 
fc 0 ^y-sy^lz-KAIt f*2. 0mm, 

Jfctt (flftlfifSttO 1 m 

— CDiiPLotfj&EEte2. 6 X 1 0- 2 N/mm (2. 7g 
f /mm) T#>ofc 0 

[0 0 9 9] * y-^V^(7)|?filG(iP r i n t 

fc„ {SiUffirl (1 0°C, 1 5%RH) % iffa^il (2 3 
tJ* 5 5%RH) &U<KaiKa (2 8t, 8 5%RH) 
(OZfr^tMDEtm&ftiD £ 9— =e™ K-C 1 ^"ft 

<£> £tf fftft & f? o fc # % V ^Tft <D mtM&ifr V ^ X t> M 

[0 10 0] [X1K0I2] h^-*H=** h 

(D^tl^hlOOmz, y #B£3$P, — 

Xv-^yW^^f-y— $rfflV^J15g3 2 m/ s "C 1 OfrfflT'l' 
vK^To/ct, -vy* (TS 7 2 0 :^t^^H±» 
ff»d50=12nm) ) ^lMi, Ilil2 0m 

-5g|5£BiiE** y T 1 0 Ogtf^V-^U'^-Srffl 
VM 0 r pm-C2 0#ra»#U 1 7 7 /im©*l©'> 

[oioi] »&Hfc4fe©m«i*i*, ^ra— 
©£&jg«^SAL. xifefli tisi-^ifett-c* y-^ 

[0102] mmmsi b-r-^m. v-t-u^s 
o o«hc, m&^ftwsvxc&zu. — 

WaA^*"*— £ffiV^JS3 2 in/ s "CI O^Poiyu 
V K4rfTofc«, v-y# (TS 7 2 0 : ^r^^^ httK 
(T»d50=l2nm) ) ^rlM^l, Ilii2 0m 

— 5%bmU*^r D710 Og&^SrV-^u:/^— Srffl 
lM0rprat*2 0«jfl, 1 7 7 m inOi B CO V 

[0 10 3] ^b4x^4fe«OS«»JSr, XXMl £1*1- 
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[0 10 4] [HS&(«4] N^-fe^m, h 

0>**veh,l 0 0 SMC «**»»^y*DS:3tt, ^ 
yi/xyu^t- 3r/EV^il3 2m/s "C 1 O^P^U- 
^KfcfTofcflL v-y^ (TS 7 2 0 i^rt^^httl 
(¥W^d50=l 2nra) ) & 1 £TJJU;t, M2 0m 

— saitME^-v y r i o o^^v-yi/^-^ 

^4 0rpmt'2 0»WU 17 7 M m^^^ 

[oio5is&tifc4 6(Z)s«i9j^ mmmitm- 

20 [0 10 6] C^IMW5] h^-feT-V 

©Wf^llOOai:, *«*»«^y #E£3g|5, ^ 
l/-S*.jV% ^r-y— £Jfl^j§ 3 2 m/ st'l OMT'l/ 
KSrfTofcflL v-y# (TS 7 2 0 :^-V^yh?fl 
d 50= 1 2 rim) ) H»M, Hii20m 
/s t'5^l/y K£r?T^\ 4 5 MmSSItOi/-^ 

-5®>tmm*^ y x i o og^&v-:/!/^-^ 

^4 0rpmt-2 0»H«»U 17 7Mm^iS^> 

[o i o 7] '&britz4&(Dm%m%:. mmitm- 
[0.10 8] [%ttH6] *)S«i^*5v^-c, ^y-^ 

tTofc Q /^io, roOH$co^3 , 6^cOjiPLofrt^)Ef±2. 
^0 6X10" 2 N/mm (2. 7g/mm) X&>otz 0 ? V 

[0 10 9] [Jt««l] h^- h^-*^'> 
TV, h-^-tfe^ifV^, *5«tt/h-^— ttT-W 
(D^iX^rtLl 0 0^filC v v-y ^7 (T S 7 2 0 : *^7$y 

Htm (¥^f^d50= 1 2nm) ) Sri ^P^L, 

2 0 m/ s X'SftmT'l'^ K^rtTV^, 4 5/zmlg^y 

50 ht-5»i:fflia^ty7i oo^^v-y^y^ 
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-^ffll/M'Orpm-C2 05)Wl, 

[oi io] #btvfc4fe^^^j$r, nmm i <ti^— 

ttB**6>^ y— ^^ftaWMfcLfc. fln- 

«M«*s^ri*^ ^ y 

[0 111] [Jt««2] *J*«1I^*5V^T, ^y-^- 

frofc 0 (Off Lotfi§ftJEf3:2. 

6 X 1 0" 2 N/mm (2. 7 g f /mm) T*£>ofc 0 ^ 

y-^^^tt^i¥fjDi©s*, (Si&i£iafR*-m, 200 
ft-e^ y-^x^a^|g^b3to ^lo-vw 

fc G aja, sassi®, *sai*ai£fc6fcufc#if\ ^y 

[0 112] [Jt«5S{5S| 3 ] l>^-^m, h"*— tM-V 

(D^t^til 0 OSStC, t rr-A K->y 3 SIS, — 

^v-jnA^ ^if— £JflV^ji3 2 m/ st'l O^P^^ 
VK&fTofcffc, v-y^ (TS 7 2 0 : htt» 
(3FJ£tf&^d50 = 1 2 nm) ) £ 1 gitfJPx, Jli£2 0 m 
/ s T:5^p H iy u> K&frv\ 4 5^mjBS«)WS: 

-5gfl<tfiufe^-v y r i o ogp^^v-^u^^— 
[0 1 13] »MT,fc4fewS«t*ISr, glJfiWi tm- 

<&&5§«u:s:au mmm 1 tra-<oA#-e^ y-^v 
^ttoffMi&fTofc. ffiaffia«*-cw\ l 

^i : * y-- 
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[0 114] [JttM«4] h**— h"*— fit^v- 

eo^rtveftl 0 Og&K, v^y 3-y«»WG^ 3 
g|5, 'sy i/x/u^f -$rfflv^i3 2m/ s 1 1 04)- 

70 ^i/yKSrffoWi -yy^ (ts 7 2 o : =* + tf * 

hftJR ffiS&id50=12nm) ) SrlfltfJDx.* J^iS 
2 Om/s^S^ffi^UVK&fTlrV 4 5/imii^y 

— SrfflVM 0 r pmt2 0£>NlltttU 1 7 7 junKDi 
[0 1 1 5] #fejhJt4fe<B««Ml|«\ 

<^&itm^&Au s«wi^i^-©M^y-=^ 

^y— 3g^H!fc§£*t 
[0 116] ^JicO#||jft0II^J:t/Jt««^*S:TtB 

O : 1 0 0 0 Oft^tWSt 

A : 5 0 0 0-1 0 0 0 OftT-^ y — n^^Fft^S^ 

x : i o o otfc-5 o o oft-c* y-^^^a^g^ 
xx : i-ioo oft-e^ y — ~>y?F&m± 

[0 117] 

* [Igl] 





(1 0*C, 1 5%RH) 


(2 5 5%RH) 


(2 8*0, 8 5%RH) 




£ 1 0 0 0 0# 
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^lOOOOft 
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^1 ooooft 
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siooooft 
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510000ft 


o 


^1 0 00 Oft 


o 




^ 1 0 0 0 Otfc 
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^ 1 0 0 0 otfc 


o 


i= 1 0 0 0 Oft 


o 




^lOOOOtt 


o 


^lOOOOft 


o 


£ 1 0 0 0 Oft 


o 


^09 5 


^ 1 0 0 0 Otfc 


o 


^ 1 0 0 o oft 
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^ 1 0 0 0 Oft 


o 


9HK«6 


^lOOOOft 
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^ 1 0 0 0 Oft 
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^ 1 0 0 0 Oft 


o 
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X X 


2 0 0ft 


X X 


1 3 0 0ft 


X 




2 0 0& 


X X 


6 0 0 Oft 
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£ 1 0 0 O Oft 


o 






X X 


2 0 0ft 


X X 


15 0 Oft 


X 




50 0ft 


X X 


1 2 0 0ft 


X 


4 8 0 Oft 


X 



[0 118] 



50 TH$:t<i:<, fem\mmmz£t>?mm&n& 
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2(5 


ijrfn /r ii v >yW; £>fifrf£. I f- iiBH£ ]f^/#^©io J: U'lM^! 


1 0 




f\StlA,SJ 1Z* <L 3^- lim 1*— l*e 17> 7 ■ — '■' t nLj v o 
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T f£l fffT 60 M fi* g# ffl 1 


1 2 




^ J2SJ 1 J S J — — ~s S S ^ \ IJ » IB T^CliiiT ri Uli i*— 


1 3 




ilfl 1 r^i-i f-- W-ffc&Tr- ^tif-k- lUr r?fi R21 "7? ^> 


1 4 


*^7Ci TI»T \ L-^- J / 


r nyi o ] z& no m irT?H& ifs? rft" f??f r/l — (ftlTSfo H^^Hl 
z j f y j ^ Uiil liSl / Ix / J X =r< UM_ 17 17 u v. <yj cj EtL^ ^ j>=t 


1 5 


*T*A V Tit* \T**^v J +V» / 


^ ^"ifir iSi IXl T» Xh ^ 


1 6 




[@13] llflMfl-effl^fc* y-n^^^u- Ktc*stf 


1 7 






1 8 




r -KC -H_ ntj HH 1 


it/ AC? 




1 »{fe«fttt 
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<^i 3 77T 




100 
90 
80 

^ 70 

£5 60 

I « 
US 30 
20 
10 
0 



10 



20 30 40 



50 



?U-->tf:7u— KB 

7V-=.>yyi — kc 



-14- 



(15) 



2002-72804 



(72)»W# -biF m& 

(72)«W# KB 

(72) »M* Kte 
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